26: 584-591. Background. A number of studies have shown variations in the occurrence of alcoholism between different socioeconomic groups and occupations, but it has not been clear to what extent this is related to the average alcohol consumption in the same socioeconomic groups or occupations. Methods. The relationship between socioeconomic group and occupation and hospital discharge 1981-1983 due to 'diagnoses related to alcoholism' (AD) (alcohol psychosis, alcoholism, and alcohol intoxication) and liver cirrhosis was studied in a cohort of 375 035 men and 140 139 women in 13 counties in Sweden who had reported the same occupation in the censuses of 1960 and 1970. Data on alcohol consumption in different socioeconomic groups and occupations were collected from a conscription investigation and from the Swedish twin registry with data from 1969/70 and 1973 respectively. Results. Intermediate or higher non-manual employees had lower risk of AD as well as of liver cirrhosis compared to manual workers for both sexes. Among males several, mostly blue-collar, occupations had increased relative risks of AD. A high level of association was found between the relative risks of AD and liver cirrhosis in socioeconomic groups, and the relative risk of AD in occupations, and the average alcohol consumption in the same socioeconomic groups/occupations among males. Such an association was not evident among women. Conclusion. The study shows, contrary to previous Swedish evidence, that there is a strong relationship between the incidence of alcoholism in socioeconomic groups and occupations and the average alcohol consumption in these groups among men.
A number of reports reviewed by Plant 1 and Fillmore and Caetano 2 have indicated variations in the occurrence of alcoholism and alcohol-related diseases among different occupations. Few studies have been conducted in the Nordic countries on this topic but in Swedish studies, based on small numbers or with limited information on occupation, sailors, 3, 4 commercial travellers, 3 those involved in the arts, 3, 4 drivers, and unskilled workers 4 were found to be at higher risk of alcoholism than the entire population.
Alcohol consumption has often been reported to be greater in higher socioeconomic groups than in lower groups (reviewed by Lundberg 5 and Park 6 ) while alcoholism seems to be more common in lower socioeconomic groups 7 in Sweden. Suggested reasons for this discrepancy include: the suspicion that given the same symptoms individuals from lower social classes more often receive a diagnosis of alcoholism than individuals from upper social classes, due to physicians' attitudes; 8 the suggestion that it is easier for an alcoholic to function in an occupation in the upper social classes; 6 or use of different definitions of socioeconomic group and/or of high alcohol consumption. 6 The primary aim of the present study was to investigate the relationship between socioeconomic group and occupation and diagnoses of alcoholism among occupationally stable workers in Sweden, i.e. individuals who held the same occupation in two censuses 10 years apart. Among occupationally stable individuals differences in rates of alcoholism between occupations and socioeconomic groups may to a large extent reflect longterm effects of work-related factors as well as differences in tolerance to high alcohol consumption and alcoholism in occupations and socioeconomic groups.
We also wanted to investigate to what extent the occurrence of alcoholism in socioeconomic groups and occupations is related to the average self-reported alcohol consumption in the same socioeconomic groups or occupations.
METHODS

Study Population
Sweden has a long history of population registration. Since 1960 computer-based censuses have been carried out every fifth year. The census comprises information on age, gender, place of residence, and current occupation. Since 1964 a computerized Hospital Discharge Register, administered by the National Board of Health and Welfare, has been installed in an increasing number of health care regions. This register, as well as the census, is based on unique personal identification numbers. From 1984 onwards the national register was no longer allowed for reasons of personal privacy.
The study population comprised those who, according to the 1980 census, lived in 13 of the 24 counties in Sweden, who were born between 1903 and 1940, and who reported the same occupation in the censuses of 1960 and 1970 (375 035 males and 140 139 females).
Outcome
The study population was followed with regard to alcohol-related disorders during the period 1981-1983 by means of the Hospital Discharge Register. Information on the following outcomes was obtained: liver cirrhosis (ICD-code, 8th revision, 571), alcohol psychosis (ICD-code, 8th revision, 291), alcoholism (ICDcode, 8th revision, 303), alcohol intoxication (ICD-code, 8th revision, 980). The latter three diagnoses were analysed together as 'diagnoses related to alcoholism' (AD).
For each individual only the primary diagnosis at the first discharge during the follow-up period was used for each outcome respectively. In this way 3518 males and 352 females with AD (3258 males and 307 females with alcoholism) were identified during the follow-up period, as were 398 males and 109 females with liver cirrhosis. In all 73 men and 10 women were included in both diagnostic groups.
Data on Alcohol Consumption
To obtain information on average alcohol consumption in different socioeconomic groups and occupations we have used data from a military conscription survey and the Swedish Twin Registry.
Military conscription survey. Around 98% of all Swedish men go through an extensive medical examination at conscription for military service at the age of 18-20. As a part of this they complete a questionnaire on alcohol consumption. We have used the conscription examination performed in 1969/70 among 49 232 men born [1949] [1950] [1951] . The occupations of these men about 5 years later was obtained from the National Population and Housing census in 1975.
The average alcohol consumption among young men who had recently entered, or who were to enter, a specific occupation was then calculated for each occupation from information on individual alcohol consumption. 9 The Swedish Twin Registry. In 1973 data on alcohol consumption and occupation was collected, through a questionnaire, from those 30 344 people in the Swedish Twin Registry who were born between 1926 and 1958. The average alcohol consumption in each occupation among the 9797 males and the 7722 females who were born 1926-1953 (aged 20-47) and who were gainfully employed in 1973 was calculated from information on individual alcohol consumption. 10 
Data on Occupations and Socioeconomic Groups
The occupation reported in the censuses 1960, 1970 and 1975 , and reported in the questionnaire to the twins in 1973, was coded according to the Nordic modification of the three-digit International Standard Classification of Occupations. Some codes were changed between these years and in those cases the 1960 and 1975 codes were recoded to the 1970 standard. Classification into the following six different socioeconomic groups was based on information on occupation and the educational level required: 1) unskilled workers, 2) skilled workers, 3) low-grade non-manual employees, 4) intermediate nonmanual employees, 5) higher non-manual employees, and 6) farmers. 11 In the analyses regarding socioeconomic groups, groups 4) and 5) were combined.
Statistical Methods
The standardized risk ratio (SRR), with 95% confidence interval (CI), of hospitalization due to a given outcome was used to estimate the relative cumulative incidence in different socioeconomic groups with intermediate and higher non-manual employees as reference, as well as the cumulative incidence in different occupations as compared to the entire study population. 12 The computations were performed allowing for age (5-year age categories), county (13 counties), and degree of urbanization (2 categories), with weights according to the distribution of the potential confounders in the entire study population (concerning occupational analysis) and in the intermediate and higher non-manual employees (concerning the socioeconomic group analysis). However, when calculating SRR for farmers the computations were performed allowing for age only since farmers were concentrated in certain counties and lived almost exclusively in the countryside.
In the analysis on occupation, only occupations with at least 10 observed or expected cases (calculated according to conventional standardized mortality rate (SMR) methodology) in the occupation were used.
The log-transformed SRR of AD (allowing for age) in different socioeconomic groups and occupations and the log-transformed SRR of liver cirrhosis (allowing for age) in socioeconomic groups were correlated to the average (age-standardized) alcohol consumption in the same socioeconomic groups/occupations. Calculations were performed also for non-log-transformed SRR yielding marginally lower correlations. In the occupational analysis only occupations with at least 50 questionnaire respondents concerning alcohol consumption were used from the conscription examination and the twin registry.
RESULTS
Alcoholism Diagnoses (AD) and Alcohol Consumption in Socioeconomic Groups
Among men blue-collar workers (unskilled and skilled workers) had an almost twofold increased risk of receiving an AD compared to intermediate and higher non-manual employees while the risk among farmers was decreased (Table 1) .
Among women skilled workers had a markedly increased SRR and unskilled workers, together with assistant non-manual employees, also had increased SRR compared to intermediate and higher non-manual employees ( Table 1) .
The mean consumption of alcohol among different socioeconomic groups according to conscription data was tightly related to the SRR for AD in the corresponding socioeconomic group (R 2 = 0.96) ( Figure 1 ).
Among men the reported mean consumption of alcohol in socioeconomic groups according to the twin registry also was closely related to the outcome for AD (R 2 = 0.74). However, among women the average alcohol consumption in socioeconomic groups (according to the twin registry) showed no relationship to the SRR in the same socioeconomic groups (R 2 = 0.02).
Alcoholism Diagnoses (AD) and Alcohol Consumption in Occupations
Many blue-collar occupations among men were associated with a high relative risk of AD (Table 2) . Sailors, unskilled manual workers (as an occupation), and cleaners had relative risks above 3.0. Only a few whitecollar occupations (non-manual employees) showed markedly increased relative risks, namely journalists, photographers, and advertising salesmen.
Occupations associated with decreased SRR of AD were mostly white-collar occupations such as engineers, administrators, teachers, shopkeepers, policemen, and military personnel (Table 3) .
Among men the mean consumption of alcohol in different occupations according to the conscription examination as well as according to the twin registry was closely related to the SRR of AD in the same occupation (R 2 = 0.61, Figure 2 and 0.41 respectively). The relation between alcohol consumption in occupations in the conscription cohort and SRR of AD was similar for blue-and white-collar workers (R 2 = 0.51 and 0.53 respectively).
Among women a significantly increased risk of AD was found among waitresses (SRR = 6.7, 95% 
Cirrhosis of the Liver and Alcohol Consumption in Socioeconomic Groups
Among men, blue-collar workers, compared to whitecollar workers, had increased relative risks of receiving a diagnosis of liver cirrhosis while the relative risk of liver cirrhosis among farmers was decreased (Table 4) . Among women, skilled workers had an increased SRR and unskilled workers together with low-grade non-manual employees had somewhat increased SRR compared to intermediate or higher non-manual employees ( Table 4) .
The mean consumption of alcohol in different socioeconomic groups according to the conscription examination was closely associated to the SRR for liver cirrhosis in the corresponding socioeconomic groups (R 2 = 0.96). The reported mean consumption of alcohol in socioeconomic groups among men according to the twin registry was also closely related to the SRR for liver cirrhosis (R 2 = 0.90). However, among women the average alcohol consumption in socioeconomic groups showed no relationship to the SRR in the same socioeconomic groups (R 2 = 0.02).
Cirrhosis of the Liver in Occupations
There were smaller differences in SRR between different occupations for liver cirrhosis than for AD. Only two occupations among men had significantly elevated risks namely motor mechanics (SRR = 1.6, 95% CI : 1.0-2.6) and plumbers and pipe fitters (SRR = 1.9, 95% CI : 1.1-3.5).
Among women an increased risk of liver cirrhosis was found among cleaners (SRR = 12.6, 95% CI : 6.0-26.6).
DISCUSSION
To our knowledge no previous study reports the occurrence of alcoholism in different socioeconomic groups and occupations in the part of the workforce which has remained in the same occupation for many years. Diagnoses related to alcoholism and liver cirrhosis in 1981-1983 were found to be much more common in lower than in higher social strata among men in our cohort. Among women this pattern is less evident although based on rather few cases. Among men there was a close relationship between the mean alcohol consumption in socioeconomic groups and occupations according to the conscription examination and the twin registry respectively and the occurrence of AD and liver cirrhosis in these groups. There was no correlation between mean alcohol consumption in socioeconomic groups and AD or liver cirrhosis among women.
Alcohol Consumption and Alcoholism
Considerable underreporting of alcohol consumption has been shown in several studies and underreporting among heavy consumers was probably a problem in the conscription examination as well as in the twin registry. [13] [14] [15] [16] This should probably have resulted in steeper regression lines between alcohol consumption and SRR for alcoholism when compared to alcohol consumption accurately reported since underreporting would be likely to occur more frequently in groups with heavy, than in groups with low, consumption. Underreporting should not have influenced the order of the socioeconomic groups or the occupations concerning average alcohol consumption. Two Swedish studies (RUS and REBUS) have suggested that alcohol consumption was higher in upper level social strata than in lower groups in 1967 and 1971, respectively, for both men and women although with lower consumption among women. 17, 18 Liver cirrhosis mortality was found to be higher in upper level social strata compared to lower groups among men in a Swedish city in 1961. 19 However, mortality from alcohol-related diseases 1981-1986 in Sweden showed the same pattern with regard to socioeconomic groups as in the present study for both sexes. 7 In the period 1950-1986 diagnoses of alcoholism seem to have been given more frequently to members of lower than of higher social strata in Sweden. 4, 7, 20, 21 This seems to have been true also in the USA. 2 Many studies show that there is a positive association between mean alcohol consumption and the proportion of high consumers in the population, or in population subgroups. 22 While the results of our study are in agreement, previous studies of the relationship between alcohol consumption and alcoholism in occupations and social classes have not supported this. Our data seem to confirm that blue-collar occupations report higher alcohol consumption and have more alcoholism diagnoses than white-collar occupations. It is possible that there has been a shift in the social distribution of alcohol consumption among men over time. The liver cirrhosis mortality in different social strata around 1960 may mirror the social distribution of alcohol consumption 10-30 years earlier. 19 Total alcohol sales increased from 4.9 litres 100% alcohol in 1954 to 7.2 litres in 1972, followed by an increase in mortality in alcoholrelated diagnoses. 23 It is possible to speculate that this increase in alcohol consumption was higher in lower social strata and changed the social pattern of alcoholrelated diagnoses. 24 Other reasons for the discrepancy between our data and previous investigations could stem from differences in the coding of social classes or differences in the way data on individual alcohol consumption were collected in the prevoius studies.
The low level of association between the mean alcohol consumption and the occurrence of AD and liver cirrhosis in socioeconomic groups among women can probably be explained, at least partly, by two circumstances: the average consumption of alcohol has been lower among women than among men in all socioeconomic groups, and the proportion of abstainers has been very high among women in Sweden and highest among working class women. 25 Thus the mean alcohol consumption will probably not reflect the risk of hazardous alcohol consumption adequately among women.
Only cases of alcoholism diagnosed in hospital are considered in this study. We are not aware of data on the social distribution of, probably milder, alcoholism which is not diagnosed in a hospital setting. Since hospital care in Sweden is public and relatively cheap we do not suspect that economic reasons would have created large differencies in access to hospital care between social classes.
Are People with Heavy Alcohol Consumption Attracted to Certain Occupations?
In this study one of the eligibility criteria was to state the same occupation in the censuses of 1960 and 1970 indicating at least 10 years in the same occupation. Individuals who developed signs of alcohol dependence and changed to an occupation more tolerant to high alcohol consumption before 1960 and stayed in this occupation until 1970 are included in the cohort. Thus the incidence of AD in tolerant occupations as compared to occupations not tolerant to high alcohol consumption (intolerant occupations) may be exaggerated by our risk estimates. Individuals who developed alcoholism between 1960 and 1970 may have changed from an intolerant to a tolerant occupation and thus will not appear in the cohort at all. This process might further contribute to an overestimation of the incidence in tolerant as compared to intolerant occupations. Some individuals could of course have developed deviant drinking after 1970 in an occupation other than the one they represent in the cohort. But it seems less likely that there has been frequent changing of occupations in the cohort after 1970 since it consists of workers with long-term employment in the same occupation.
Findings from occupational cohorts, mainly including males, show that short-term employees usually have higher mortality rates from virtually all causes than long-term employees. 26, 27 Generally this is attributed to a high prevalence of individual risk factors, such as high consumption of tobacco and alcohol, among shortterm employees. 28 Including those who were occupationally 'unstable' in our study would have resulted in a higher number of cases with AD and liver cirrhosis but probably less pronounced differences between occupations due to dilution of the occupationallyrelated effects.
In our analyses of socioeconomic groups, individuals who changed occupation between 1960 and 1970, but remained in the same socioeconomic group, were excluded. Unskilled workers could be expected to include a higher number of occupationally unstable individuals compared to other socioeconomic groups as they are not educated for a special task or skill. Thus it seems likely that the relative risk differences between unskilled workers and other socioeconomic groups would have been more pronounced if the entire employed population, instead of the occupationally stable part, had been studied. There was a very high level of association between the standardized rate ratios for AD and liver cirrhosis in this cohort and the average alcohol consumption, as reported in 1969/70, among conscripts stating a particular occupation in 1975. Thus it seems reasonable to suggest that certain conditions during childhood and adolescence may partly determine alcohol consumption as well as future occupation. Grant and Harford showed that the relation between alcohol consumption and alcohol dependence is stronger among younger adults than in later stages of life. 29 The level of alcohol consumption among young recruits into occupations could be an important determinant for the number of alcoholics in the occupation later. Around 1970 it was possible to start working in most blue-collar occupations at the age of 16-17 years. Factors associated with the work environment, such as alcohol consumption among work mates, might have influenced the level of alcohol consumption among some conscripts in our study.
Three occupations associated with an excess risk for AD among women also showed an excess risk for AD among men, which supports an association between factors linked to these occupations and alcoholism.
Misclassification of Diagnosis
Wolf et al. found that it was easier for people from lower social strata to be classified as alcoholics than for people from higher social strata, given comparable symptoms. 8 Such a bias may have been operating also in our study but its influence on the results should have been limited as judged from the marked correspondence between group average alcohol consumption and group relative risks of alcoholism.
Comparison with Previous Investigations on Occupation and Alcoholism
The following occupations, with an elevated risk for alcoholism in this study, have previously been associated with a high risk for alcoholism in studies from different countries (mainly Great Britain and US) among males: seamen, 3, 4, [30] [31] [32] [33] [34] [35] [36] [37] construction workers, 30, 33, 38, 39 painters, 30, 32 bricklayers, 33 sheet metal workers, 33 waiters, 4,33-38 and journalists. 30, [34] [35] [36] [37] Among women an increased risk has been reported among waitresses. 33, 38 Male physicians 34, 35, 37, 40 and members of the armed forces, 36, 40 previously reported at high risk of alcoholism, had decreased risks in this study. Hairdressers have not previously been reported to be at increased risk of AD. Our findings of markedly increased risk in both sexes suggest that those who stay, or stayed, in the occupation for long periods may be, or were, really at increased risk because of factors related to their work situation.
Conclusion
This study shows, contrary to previous Swedish data, that there is a strong relationship between the average alcohol consumption and the relative risk of AD and liver cirrhosis in socioeconomic groups as well as in occupations among men. Such associations were not seen among women.
The study also suggests that the occurrence of alcoholism in an occupation, at least among men, is partly determined by selection factors operating already during childhood and adolescence. Among young men such factors may determine alcohol consumption as well as future occupation.
Several occupations showed markedly increased cumulative incidences of alcoholism in men. Three occupations had increased relative risks for AD both among men and women (waiters and waitresses, cleaners, and hairdressers) supporting an association between factors linked to these occupations and alcoholism.
In future studies we intend to study the importance of selection factors, as compared to the socioeconomic group and occupation itself, for the incidence of alcoholism among the conscripts. We also intend to investigate different suggested occupationally-related causes of high alcohol consumption in occupations with increased risk of alcoholism.
